The goal of the research is to identify clusters' improvement areas in order to increase their innovativeness and to form a system of indicators for the quantitative characteristics of the proposed activities. Main results. The main directions for improving clusters in order to increase their innovativeness have been identified. The system of indicators characterizing these areas has also been proposed. Main conclusions. The use of the proposed directions and measures aimed at improving clusters and the recommended system of indicators for assessing their innovative development allowed proving a high level of innovation (using the example of the Russian titanium cluster).
Introduction
At present, there is a rich theoretical and practical knowledge in using the territorial approach in various countries' economy (Marshall, 1983, p. 128; Porter, 2005, pp. 258-269) . This allowed creating modern theories of territorial development and forming new types of industrial management including clusters.
In the EU countries, much attention is paid to the implementation of cluster policy at various levels (local, regional, state and international). For that purpose, special organizations have been created in the EU to identify and disseminate positive clustering results.
The EU Cluster Research Commission manage a lot of work in this direction: a cluster platform (Cluster-IP) has been developed and is operating, a number of studies have been carried out, including the Cluster Policy in Europe (Oxford Research, Europe INNOVA Cluster Mapping Project and others). Thirty-one European countries and their cluster initiatives have been studied. This allowed identifying the structure, activities, terms and implementation mechanisms, sources of financing, as well as other patterns of the EU economy clustering process (Kutsenko, 2015) .
The data on the cluster financing programs in Europe is presented in Figure 1 . The conducted researches have shown that the main financial costs were carried out by state (national ministries) and interstate structures (the European Structural Fund), with business and regional structures' participation. Source: (Kutsenko, 2015) . At present, it is noted that clusters in their development have gone through several stages, while their innovative orientation has steadily been increased. As a result, the most progressive cluster type has appearedthe regional innovation cluster (Regional-sectoral approach to assessing economic growth, n.d.; Rekord, 2012) .
ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
Modern clusters are considered to be an important element in the most countries' economic development. Cluster structures have great potential for practical development and implementation of innovations. Therefore, modern innovative development is impossible without examining the clusters' role in this process; in particular, the study of directions for clusters' improvement in order to increase their innovativeness is of considerable theoretical and practical interest (Tvaronavičienė, 2017; Monni et al., 2017; Jankowiak, 2018; Petrenko et al., 2019; Amraoui et al., 2019; Bublienė et al., 2019) .
Thus, the problematics is that it is necessary to identify directions for improving clusters in order to increase their innovativeness and form a system of indicators to quantify recommended activities.
As the research hypothesis, it is proposed to use the most active and successful directions of clusters' development. As a result of the research it is necessary to identify a set of measures for their implementation in each direction. So a structured system of cluster development elements is formed, which allows increasing innovativeness and developing indicators for evaluating individual measures for the development of cluster's innovativeness.
Methods
It is noted that innovation activity of firms increases in clusters. The data on firms' innovation activities that depend on participation in clusters is presented in Figure 2 (based on examples of the EU countries).
The analysis of firms' innovation activities showed that companies that are within cluster structures are more innovatively active and successful compared to firms that are outside them because of:  creation of new or improved products and services;  creation of new or improved production capacity;  market research of new products and services;  triple helix use;  international trademarks registration;  application for patents.
Two main trends in modern cluster development are identified by researchers (Rekord, 2010, p. 35 
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 intersectoral interaction and cooperation of clusters at the regional and interregional level, which allow strengthening integration processes, expanding the range of products produced, increasing their readiness by creating new and developing existing added value chains;  fuller use of geographical characteristics due to the EU concept of Smart Specialization.
Figure 2. the comparison of firms' innovation activities within and outside cluster structures (for the EU countries)
Source: (Innovation and technology clusters of the countries -members of ICSTI, n.d., p. 16).
Smart Specialization concept provides structural changes in a region's activities as a result of the focus on unique industries or types of economic activity. Thus, regional innovation policy in a long-term period is ensured.
The combination of innovation and territorial development aspects in modern clusters can increase competitiveness of individual clusters, regions, and a country as well. The European Commission has determined that modernization of the EU industry should be based on Smart Specialization concept and interregional cooperation. The Smart Specialization Platform was recommended as a tool for implementing this strategy, on the basis of which it is proposed to coordinate clusters' functioning in regions (European Commission, n.d.). 
ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES

607
The EU experience in the European Cluster Improvement Initiative should be particularly noted. Since 2009 it has allowed analyzing clusters' states in the EU and developing recommendations for improvements. For this purpose the European Secretariat for Cluster Analysis was created, which assesses clusters and establishes their correspondence according to three levels (gold, silver and bronze management standards).
Developing countries and countries with economies in transition also participate in cluster programs (for example, the UNIDO Cluster and the Networking Development programs). Their initial goal is to fight poverty through industrial development as a result of selection and clusters' maintenance.
The comparison of clustering rates of the world's leading countries and Russia shows a lag of the Russian economy in this direction. The data presented at the World Economic Forum indicates that from 2008 to 2013 Italian, Finnish, American and German clusters were successfully developed in that period. While the indicators of China, Russia and Kazakhstan have deteriorated by 2013 and the ratings of Russia and Kazakhstan shifted from the 100th to the 120th place (Glukhova, 2012) . In this connection serious measures were taken in Russia to accelerate clustering of the country's industry. In 2012 the implementation of the state program for creation and development of 25 pilot regional innovation clusters was launched.
Currently 11 out of 25 pilot Russian clusters specialize in new industries (information technologies, biopharmaceutics and new technologies), 14 clusters are formed on the basis of powerful existing industrial enterprises in the field of nuclear radiation technologies, aerospace and shipbuilding, chemistry and petrochemistry, etc, and also on the basis of small companies, often founded by these enterprises.
The regional structure analysis of the pilot clusters 'distribution showed that 71.4% of clusters are located in the regions which have large values of the Global Innovation Policy Index. This provided a high-quality innovation base for developing and implementing innovations and training personnel in clusters. In 2015 4 Russian clusters (Nuclear Innovation Cluster, Dimitrovgrad, Ulyanovsk Region; Kamsky Innovative Territorial and Production Cluster, Republic of Tatarstan; Innovative Territorial Cluster "Zelenograd", Moscow; Innovative Territorial Aerospace Cluster, Samara Region) received the EU Bronze Standard.
The innovative focus of state financial support for a pilot program, particularly in the form of subsidies to the innovation clusters' infrastructure, should be noted as well as advanced training and retraining of personnel and methodological, organizational, expert-analytical and informational support for clusters. The financing of these directions amounted to 65.8% of the total expenditures spent from the federal budget for the creation and development of pilot regional innovation clusters.
It is noted that a standard Russian cluster in general corresponds to a mature cluster (Ministry of Economic Development of the Russian Federation, n.d.). At the same time Russian clusters need further development and improvement. In particular, foreign experience shows that a competitive cluster should have in its composition (European Cluster Excellence Initiative, 2015):
 90% of officially registered participants;  45% of commercial organizations working in the field of cluster's specialization;  at least 20-15% of interacting participants;  operation period of a management company must be at least 2 years.
Foreign experience confirms that for successful innovation diffusion, a cluster must have at least 30-50 specialized firms. The EU standards suggest that a modern innovation cluster should cooperate with universities ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 2019 Volume 7 Number 1 (September) http://doi.org/10.9770/jesi.2019.7.1 (42) and research centers. That is the triple helix model, a set of interactions between business, science and government.
The process of innovative development is constantly being improved: there is a change in methods and techniques of developing and commercializing innovative products, the number of people participating in innovative activities is also increasing (Novikova et al., 2016; Anisimov et al, 2017; Kiselev, 2015; Morkovkin et al., 2017; Nosova et al, 2018a; Nosova et al, 2018b; Nosova et al, 2018c) .
To characterize the innovation rating of individual countries, the Global Innovation Index is currently used. In 2017 top 15 countries in this ranking are European countries, they lead at least in half of the indicators included in the index, which is formed from 84 indicators, including 57 input indicators characterizing a country's innovative potential and 27 output indicators describing an effective use of this potential. The methodology for studying this index is constantly changing and improving, i.e. new indicators are added to separate groups. The formation of these index indicators is based on both statistical and survey data. In this regard the definition of the Global Innovation Index is a rather complicated procedure. Therefore, a system of indicators reflecting the main directions of improving innovative activities can be used to characterize the results of clusters' functioning.
The proposed directions for cluster improvement in order to increase innovativeness are shown in Figure 3 :
 development of cluster's innovation infrastructure;  increase in cluster's membership;  development of educational infrastructure;  management improvement.
The measures for each direction implementation have been identified.
The development of cluster's innovation infrastructure based on the triple helix concept provides:
involvement of universities in cluster's research activities, on the basis of which research centers and other similar organizations are created (Oganisjana et al., 2017; Girdzijauskaite et al., 2019) ; creation and development of specialized innovation organizations like science parks, business incubators, engineering and other centers.
So, the interaction of business, science and government structures in the form of various development institutions created at the state level, and innovation structures that are actively being formed at the regional level are ensured.
The increase in cluster's membership is proposed to be implemented with:
 increasing a number of majors and commercial organizations operating in cluster's specialization field;  fuller use of small business forms.
This approach ensures a maximum involvement of firms specializing in a particular field, rapid development and exchange of innovations between them, as well as a use of new forms of innovative interaction.
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The development of educational infrastructure allows improving employees' qualification and carrying out their retraining in order to ensure that qualification level of cluster personnel meets the requirements of innovative development.
Cluster management can be improved on the basis of creating a company managing a cluster, cluster's development centers and other structures that allow cluster participants to interact with each other to increase innovativeness (Novoselov et al., 2017; Sidorova et al., 2018) . It should also be noted that territorial innovative clusters allow solving a problem of natural resource management (Kostygova, 2016; Kostygova, 2017; Kostygova, 2018) . The implementation of these directions should lead to an increase in the level of cluster's innovative activities. It is necessary that indicators reflecting this process focus on increasing innovative activity of cluster's members reflect the increase in innovative products output, products with higher value added, export and importsubstituting products.
To assess the results obtained it is proposed to use the following system of indicators:
 the period from innovations' development to their implementation into production, years, months;  the number of innovative organizations of regional, interregional and national level cooperating with a cluster, units;  the share of cluster's members engaged in innovation activities in the total number of cluster's members,%;  the availability of training and retraining personnel systems for cluster's members;  the existence of a cluster management company, cluster development centers and other similar innovative structures;
CLUSTER IMPROVEMENT
Innovation infrastructure development is based on the triple helix concept: -involvement of research organizations (universities, research centers, etc.); -creation and development of specialized innovative organizations (science parks, business incubators, engineering, collective use, technology transfer, prototyping and industrial design centers).
Increase in cluster's membership is based on:
-increasing a number of majors and commercial organizations operating in cluster's specialization field; -fuller use of small business forms.
Development of educational infrastructure
(advanced training and retraining)  the share of innovative products in the total cluster's output,%;  the share of higher added value products in the total cluster's output,%;  the share of export and import-substituting products in the total cluster's output,%.
Results
In The comparison of the indicators values determines the degree of increase in innovation development, both in a cluster and in individual directions of development. The characteristics of cluster's innovation activities using the example of the Russian titanium cluster's activity and its expected results are shown in Table 1 . 
Discussion
Using the proposed system of measures to improve clusters' innovativeness allowed forming the system of indicators to assess innovativeness. In contrast to international experience, based on the use of the Global Innovation Index to characterize the innovation rating of individual countries, the approach recommended by the authors allows us to assess the innovative development level of a particular cluster in individual directions and activities. The recommended system of measures and indicators allows deepening, specifying and evaluating individual measures for the cluster's innovative development. As shown by the study performed, according to the proposed methodology the results obtained for the Russian titanium cluster provide a detailed assessment of innovativeness. As a result the level and directions of further innovative development of a specific cluster were determined.
According to the data presented in Table 1 , it follows that the Russian titanium cluster should correspond to the level of a mature cluster by 2024, providing the share of innovative higher added value products in the total cluster's output at the level of 70 %. It is also assumed that the share of export products will be 60-70%. The cluster already has a management company and a number of cluster development centers. A system of personnel training and retraining has been implemented and it will be developed. The cluster is expected to cooperate with at least 15 innovative organizations at the regional, interregional and national levels (development institutions of Sverdlovsk region, the Skolkovo Center for Development and Commercialization of New Technologies, the ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 2019 Volume 7 Number 1 (September) http://doi.org/10.9770/jesi.2019.7.1(42)
Technology Platform "Technologies in Metallurgy and Advanced Materials", etc.). The share of cluster's members engaged in innovation activities in the total number of cluster's members (at least 55%) should be significantly increased. The results show that Russian clusters can achieve a high level of innovation activity that will reduce the period from development to implementation into production up to 1 year.
Conclusions
As a result of the study, the following results were obtained:
1. Currently clusters are an integral part of modern economic development of most countries. A modern cluster has a significant potential. An important task was solved in the work, i.e. measures to improve a cluster were systematized in order to increase innovativeness. On this basis, the system of indicators for the quantitative assessment of individual directions of cluster's innovation development has been proposed. These directions include:
